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DETAILED ACTION 

Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 1-3 and 7-10 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Terence R. Klein (Pub. No.: US 2003/0193458). 

As to claim 1 , Klein teaches a driving circuit for driving a capacitive load of a 
display device, comprising: driving signal supplying means for supplying a driving signal 
having a target voltage to be applied (see [0001]); an amplifying stage for receiving the 
driving signal and selectively outputting the driving signal to the capacitive load (se fig. 4 
- amplifier 450); and a pair of current sources for selectively supplying a positive current 
and a negative current to the capacitive load, respectively during their on-states, the 
driving circuit repeating a repetitive operation including a pre-operation where any one 
of the current sources is switched ON in accordance with the driving signal and then 
switched OFF and a post-operation where the amplifying stage is switched to a state for 
outputting the driving signal to the capacitive load after the pre-operation (see fig. 4 - 
current sources 420 & 430 - note that it is obvious for the currents to be positive or 
negative depending on the DAC). 
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As to claim 2, Klein teaches a driving circuit according to claim 1 (see above 
rejection), wherein a duration length of an ON period of the relevant current source 
and/or a current supply rate of the relevant current source during the pre-operation is 
made variable in accordance with a value of the driving signal in a repetition period of 
the repetitive operation (see [0050] and fig. 7). 

As to claim 3, Klein teaches a driving circuit according to claim 1 (see above 
rejection), wherein a duration length of an ON period of the relevant current source 
and/or a current supply rate of the relevant current source during the pre-operation is 
made variable in accordance with a value of the driving signal in a repetition period of 
the repetitive operation and a value of the driving signal in another repetition period 
previous to said repetition period (see [0050] and fig. 7). 

As to claim 7, Klein teaches a driving circuit according to claim 1 (see above 
rejection), wherein the target voltage is a gray-scale voltage (see [0033]). 

As to claim 8, Klein teaches a driving circuit according to claim 1 (see above 
rejection), wherein the capacitive load is a liquid crystal cell (see [0001]). 
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As to claim 9, Klein teaches a driving circuit according to claim 1 (see above 
rejection), wherein the driving signal supplying means includes analog to digital 
converting means (see fig. 4). 

As to claim 10, Klein teaches a display device using a driving circuit according to 
claim 1 (see fig. 1). 

3. Claims 1-3 and 7-10 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Hitoshi Tsuge (Pub. No.: US 2007/0132674). 

As to claim 1 , Tsuge teaches a driving circuit for driving a capacitive load of a 
display device, comprising: driving signal supplying means for supplying a driving signal 
having a target voltage to be applied (see [0001]); an amplifying stage for receiving the 
driving signal and selectively outputting the driving signal to the capacitive load (see 
[0570]); and a pair of current sources for selectively supplying a positive current and a 
negative current to the capacitive load, respectively during their on-states, the driving 
circuit repeating a repetitive operation including a pre-operation where any one of the 
current sources is switched ON in accordance with the driving signal and then switched 
OFF and a post-operation where the amplifying stage is switched to a state for 
outputting the driving signal to the capacitive load after the pre-operation (see fig. 113 — 
current sources 1112 and 1 1 1 3 - note that it is obvious for the currents to be positive or 
negative depending on gray level). 
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As to claim 2, Tsuge teaches a driving circuit according to claim 1 (see above 
rejection), wherein a duration length of an ON period of the relevant current source 
and/or a current supply rate of the relevant current source during the pre-operation is 
made variable in accordance with a value of the driving signal in a repetition period of 
the repetitive operation (see fig. 114). 

As to claim 3, Tsuge teaches a driving circuit according to claim 1 (see above 
rejection), wherein a duration length of an ON period of the relevant current source 
and/or a current supply rate of the relevant current source during the pre-operation is 
made variable in accordance with a value of the driving signal in a repetition period of 
the repetitive operation and a value of the driving signal in another repetition period 
previous to said repetition period (see fig. 114). 

As to claim 7, Tsuge teaches a driving circuit according to claim 1 (see above 
rejection), wherein the target voltage is a gray-scale voltage (see Abstract and [0001]). 

As to claim 8, Tsuge teaches a driving circuit according to claim 1 (see above 
rejection), wherein the capacitive load is a liquid crystal cell (see [0022] and [0399]). 

As to claim 9, Tsuge teaches a driving circuit according to claim 1 (see above 
rejection), wherein the driving signal supplying means includes analog to digital 
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converting means (note that it is well known in the art to use analog to digital or digital to 
analog converters in the signal drivers of LCD devices, see also fig. 10). 

As to claim 10, Tsuge teaches a display device using a driving circuit according 
to claim 1 (see Abstract, [0001], and fig. 2). 



4. Claims 4-6 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Hiroshi Tsuchi (Pub. No.: US 2002/0021606). 

As to claim 4, Tsuchi teaches a driving circuit for driving a capacitive load of a 
display device, comprising: driving signal supplying means for supplying a driving signal 
having a target voltage to be applied (see fig. 1 - driving circuit 1012); an amplifying 
stage for receiving the driving signal and selectively outputting the driving signal to the 
capacitive load (see figs. 6 & 7); a pair of power sources for selectively performing 
charging and discharging to the capacitive load, respectively (see fig. 8 - VDD and 
VSS); and comparing means having one input receiving a voltage value of the driving 
signal and the other input receiving a voltage value on an output line coupled to the 
capacitive load see fig. 8 - Vin, Vout, differential circuits 21 and 22 - note that it is 
obvious that the differential circuits are the same as the comparing means of applicants 
invention), the driving circuit repeating a repetitive operation including a pre-operation 
where charging or discharging is performed by any one of the power sources and then 
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stopped and a post-operation where the amplifying stage is switched to a state for 
outputting the driving signal to the capacitive load after the pre-operation (see figs. 1 1 A 
and 1 1 B and [0203]), the charging and discharging operation performed by the pair of 
the power sources being controlled based on a comparison output of the comparing 
means during the pre-operation (see figs. 7-10 and [0167]-[0170] - note that the 
charging means 30 and discharging means 40 are driven depending on the outputs of 
the differential amplifiers 21 and 22). 

As to claim 5, Tsuchi teaches a driving circuit as defined in claim 4 (see above 
rejection), wherein a discharging operation is performed if the comparison output 
indicates that the voltage value on the output line is greater than the voltage value of the 
driving signal, an a charging operation is performed if the comparison output indicates 
that the voltage value on the output line is smaller than the voltage value of the driving 
signal (see [0165]-[0173]). 

As to claim 6, Tsuchi teaches a driving circuit as defined in claim 5 (see above 
rejection), wherein one of the charging and discharging operations is continued until the 
comparison output indicates that the voltage value on the output line reaches the 
voltage value of the driving signal (see [0165]-[0173]). 
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Note: References cited include just some examples that Examiner feels best explain 
the prior art rejection. However, the entire references teach the scope of the claims in 
more detail. Examiner recommends that Applicant read the full disclosures. 

Conclusion 

5. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Us Pub. Nos.: 2004/0008166 and 2006/0033697. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to JENNIFER ZUBAJLO whose telephone number is 
(571 )270-1551 . The examiner can normally be reached on Monday-Friday, 8 am - 5 
pm, EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Amare Mengistu can be reached on (571) 272-7674. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Jennifer Zubajlo/ 
Examiner, Art Unit 2629 
6/16/09 

/Amare Mengistu/ 
Supervisory Patent Examiner, Art Unit 2629 



